Abstract: TAM(trans-admittance mammography) aims to determine the location and size of any anomaly from the multi-frequency. A formula is proposed here that can estimate the depth of an anomaly independent of its size and the admittivity contrast. This depth estimation can also be used to derive an estimation of the size of the anomaly. Numerical simulation shows that the proposed method also works well in general settings.
Introduction
Bioimpedance techniques such as electrical impedance tomography (EIT) are potential supplemental tools for breast cancer detection [1] [2] [3] [4] [5] . This paper considers a TAM system [6, 7] in which the breast is compressed between two electrical plates (see Figure 3) . One plate is a large solid voltage driving electrode, and the other is composed of currentsensing point electrodes. The system employs constant sinusoidal voltage at frequencies of 50 Hz-500 kHz. The voltage is applied through the voltage driving electrical plate; a grounded voltage is maintained on the other plate. The voltage difference induces time harmonic electrical current that is determined by the conductivity distribution in the breast. The current-sensing electrodes can be used to measure exit currents to obtain two-dimensional transadmittance maps at multiple frequencies. The corresponding inverse problem is to detect the conductivity anomalies that denote breast tumor tissue from the multiple-frequency trans-admittance maps.
Methods
When a sinusoidal voltage V 0 sin ωt with an angular frequency ω 2π is applied through ϒ(see Figure 3) , potential u ω satisfies:
where
∂ n be the measured Neumann data at frequency ω j for j = 1, 2 and let
. Then we have depth formula: 3 Numerical simulations 
Conclusions
Throughout this paper, we gave a rigorous mathematical analysis for the proposed algorithms to estimate the size and position of anomaly and presented a successful numerical simulation results supporting the theories. In the future, we plan to make use of the suggested algorithm in experiments.
